Introduction
Endometriosis is one the most common gynecological disorders causing pain symptoms such as dysmenorrhea, dyspareunia, dyschezia and infertility. Tissue-destructive infiltrative growth of endometriotic implants and associated inflammatory response reactions has been linked with reproductive organ dysfunction and pelvic pain (Giudice, 2010) . Endometriosis is a chronic and, in most cases, debilitating disease associated with a significant reduction of quality of life due to pain symptoms and/or infertility. In addition, several lines of evidence indicate that a significant number of women with endometriosis do develop comorbidities, such as depressive or anxiety disorders, over time thereby adding to the problem. Furthermore, a recent study by Simoens et al. (2011) demonstrated a high socioeconomic impact of endometriosis on health care expenses. Delaying the diagnosis of endometriosis clearly aggravates these problems.
Several groups have investigated the prevalence of endometriosis and have observed numbers ranging from 1.9% Seaman et al., 2008) to 20.7% (Waller et al., 1993) . Nevertheless, the majority of studies conducted in the USA, UK, Norway or Italy have demonstrated that the length of the time interval from onset of symptoms to diagnosis is surprisingly long. Hadfield et al. (1996) conducted a retrospective analysis of 218 women from self-help groups in the USA and the UK and observed a symptom to diagnosis interval of 11.7 and 7.9 years, respectively. Interestingly, these intervals have shown to be declining over time in the USA but appear to be stable in the UK (Ballard et al., 2006; Nnoaham et al., 2011) .
Similar time periods (7 years) have been reported by Arruda et al. (2003) who performed a retrospective cohort study of 200 Brazilian women with endometriosis. However, this interval was shown to be dependent on the primary symptom since women with infertility took 4 years to be diagnosed with endometriosis, whereas 7.4 years elapsed from symptom to diagnosis in patients with pelvic pain.
The diagnostic delay does vary between countries from Europe, USA, Brazil and Asia. Nnoaham et al. (2011) recently investigated the impact of endometriosis on quality of life and work productivity in an international study including centers from Italy, Belgium, UK, Brazil, Spain, Ireland and China. Interestingly, the diagnostic delay ranged from 3.3 years in Guangzhou, China, to 10.7 years in Siena, Italy. To date, data on the length and causative factors for diagnostic delay in Germany and Austria are lacking.
The aim of the present work was to investigate the duration and possible causes of delay in the diagnosis of endometriosis in these two central European countries.
Materials and Methods
The present work was designed as a cross-sectional study conducted in Austria and Germany. From September 2010 to February 2012, 173 patients with histologically proven endometriosis were asked to take part in the present analysis designed as a multicenter study, which included tertiary referral centers for diagnosis and treatment of endometriosis in Austria and Germany. In all but four cases, laparoscopy was performed for treatment of endometriosis-associated symptoms such as pain and infertility. Four women underwent laparotomy for resection of deep infiltrating endometriotic disease. Only women with complete excision of all visible endometriotic lesions were included in the analysis. There were 171 patients with histologically proven endometriosis who completed a self-administered questionnaire, in her own language, within a maximum of 3 months after surgery. Patients with a previous history of surgically proven endometriosis, internal diseases such as rheumatic disorders, pain symptoms of other origin, gynecological malignancy or postmenopausal status were excluded from the analysis. Additionally, two patients who did not provide informed consent were excluded from the study (see Fig. 1 ).
The self-administered questionnaire consisted of 26 items evaluating demographic data, as well as medical, reproductive and obstetric history and information on feelings about menarche and dysmenorrhea during adolescence. Further items focused on the analysis of maternal and familiar attitudes toward menstruation, the use of hormonal and analgesic therapies and the number, type and quality of non-invasive and invasive investigations regarding the patient's complaints and symptoms. In addition, the type and number of contacts with medical doctors, the type and number of false diagnosis and the type and extent of surgical intervention were assessed.
Surgical reports were re-evaluated by an experienced gynecological surgeon (G.H.), and disease stage was documented using the revised American Fertility Society scoring system (Haas et al., 2011) and the revised ENZIAN score for deep infiltrating endometriosis (DIE) (Tuttlies et al., 2005) in order to discriminate superficial and deep infiltrating disease. The study was approved by the local Ethics Committee. Informed consent regarding the patients data was obtained from all women included in the analysis.
Data analysis
A self-administered questionnaire (26 items, partly closed questionnaire response format and partly 10-point rating scale) was analyzed using chisquare test and Fisher's exact test in the SPSS 16w software for categoric variables and independent t-test for equality of means to investigate associations between variables and study outcomes. A P-value of ,0.05 was considered statistically significant.
Results

Patients and surgical findings
The mean age, presenting symptoms, demographic and clinical parameters of patients are depicted in Tables I and II. There were 171 patients who fully completed the questionnaire and underwent surgical resection with histological proof of endometriotic disease according to surgical and histological reports. As depicted, 85 of 171 (49.7%) women were diagnosed with superficial/peritoneal endometriosis, whereas 86 women (50.3%) also suffered from deep infiltrating disease. The mean age at the time of diagnosis was 32 (SD: 6.0) years.
The delay intervals from the onset of symptoms to first medical and gynecological consultation and according intervals from medical/gynecological consultations to final diagnosis are depicted in Table III . The median interval from the first onset of symptoms to diagnosis was 10.4 years (SD: 7.9). Within this, the interval from the first onset of symptoms to seeking medical help was 2.3 years and the interval from the first onset to gynecological consultation 2.7 years. The diagnostic delay for women with pelvic pain was 10.5 (SD: 7.9) years and 9.8 (SD: 8.7) years for patients with subfertility.
The total number of women with a false diagnosis was 127 of 171 (74.3%) and these diagnoses ranged from pelvic inflammatory disease (15/171, 8.8%) to psychosexual disorders (21/171, 12.3%) (Table II, Fig. 2 ).
Relationships between relevant clinical, demographic and psychological variables and diagnostic delay are depicted in Table IV . Diagnostic delay was significantly longer in patients with a higher number of misdiagnosis compared with women with lower numbers of misdiagnoses [11.5 (SD: 8.2) versus 7.4 (SD: 6.3), P , 0.01]. An association between the patient's impression of not being taken seriously by the gynecologist and prolonged diagnostic delay was also observed [11.5 (SD: 8.0) versus 8.6 (SD: 7.5), P ¼ 0.02]. A significant association was also found between women who understood their symptoms as 'normal' compared with patients without normalization of symptoms [11.3 (SD: 7.5) versus 8.5 (SD: 8.4), P ¼ 0.04]. Furthermore, women with no or only few menstrual cramps during adolescence had a significant shorter diagnostic delay compared with the patients who suffered from severe cramps [9.0 (SD: 7.3) versus 11.6 (SD: 8.2), P ¼ 0.03]. Patients whose mothers considered menstruation as a negative event also had a longer time to diagnosis [14.6 (SD: 6.6) versus 9.7 (SD: 7.9), P , 0.01] but there was no such effect for patients who themselves considered menarche negatively (P ¼ 0.28). Additionally, no significant associations were found between the time interval for diagnosis of endometriosis and parameters such as use of hormonal (P ¼ 0.39) or pain-relieving medication (P ¼ 0.11), extent of disease (superficial endometriosis/DIE) (P ¼ 0.87) and the main symptomatic complaints (pelvic pain/subfertility) (P ¼ 0.69), Table IV .
Discussion
In the present study, we found an overall diagnostic delay of 10.4 years and a time interval of 7.7 years from gynecological consultation due to pelvic pain symptoms or subfertility until final diagnosis. This period lies above the upper range of European countries according to the previous studies reporting a median delay time of 8 years in the UK and Spain ( Endometriosis: diagnostic delay in Central Europe in Norway (Ballard et al., 2006) , 7-10 years in Italy and 4 -5 years in Ireland and Belgium (Nnoaham et al., 2011) . Several factors causing prolongation of diagnosis of endometriosis have been reported to date, including early onset of symptoms (Arruda et al., 2003) , normalization of pain by family doctors, intermittent use of contraceptives causing hormonal suppression of symptoms or the use of non-discriminatory examinations (Ballard et al., 2006) . regarded as an obligatory examination in all Austrian and German outpatient gynecological clinics, TVS has been proved as a valuable tool for diagnosis of endometriosis, especially deep infiltrating disease (Moore et al., 2002; Hudelist et al., 2011) . The widespread use of TVS in symptomatic women and enhanced diagnostic skills regarding the diagnosis of DIE may therefore reduce diagnostic delay in the gynecological primary care setting. We also observed that a negative maternal attitude toward menstruation and the normalization of menstrual pain by patients caused further delay of diagnosis.
When the patient's mothers regard menstruation as a negative event and/or did not speak about this issue during adolescence, patients may adopt menstruation as a shameful topic. For this reason, dysmenorrhea may be regarded as normal or as 'part of being a woman'. Not surprisingly, this group hesitated much longer to communicate the issue or seek medical advice. The present study only included women with surgically confirmed endometriosis. Therefore, hospitalization was a precondition in order to fulfill this inclusion criterion. However, the sole inclusion of women with histologically proven endometriosis might also confer a selection bias since this population may not reflect the general population. As a consequence, the diagnostic delay in the general, non-hospitalized population might be longer than that observed in our patient cohort.
In conclusion, diagnostic delay in Austria and Germany is considerably long and is influenced by several causative factors. The results of the present study highlight the need for educational programs and training courses to enhance the diagnostic skills of present and future gynecologists and general practitioners. On the other hand, public awareness initiatives may help to increase the general knowledge of endometriosis as a main cause for menstrual pain and subfertility thereby lowering the barrier for affected women to seek early specialist advice. 
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